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Abstract 
Emotional intelligence (EI) is an important personality trait in healthcare professionals and students. This study aims to identify gender, age or culture differences in trait EI scores between student radiographers across four countries. The short form of the trait EI questionnaire (TEIQue-SF) was used to collect data from first year radiography students in Australia, Hong Kong, Ireland and the United Kingdom. Global EI and Sociability scores of the first year radiography students were in keeping with published norm data in terms of gender differences, however, Self-Control and Emotionality scores did not follow the gender-based norms. Statistically significant differences in Global EI (p = 0.02), Wellbeing (p = 0.002) and Sociability (p = 0.003) were found with Western versus Asian cultures being a key factor. This study highlights a number of EI findings of importance to health-related professional programmes and the potential impact of cultural background on this key personality trait.
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Introduction
This study is the first part of a wider longitudinal project which will measure and track the emotional intelligence (EI) of student radiographers in four countries as they progress through their qualifying programme and into clinical practice. This paper focuses on the measurement of EI, using the trait EI model,1 throughout the first year of their higher education and analyses EI scores and their relationship to the independent variables of age, gender and culture.  Within this study, students are enrolled into two professional branches of radiography: diagnostic radiography and therapeutic radiography.

Two main branches of EI have emerged from the field; namely the ability model2 and the trait model.1 This study selected the trait model for its psychological conceptual roots and used the trait EI (also known as emotional self-efficacy) questionnaire for its high level of validity and reliability.3,4 The ability model on the other hand is a maximum-performance measure of EI as a cognitive ability rather than as a personality trait and a number of limitations related to the best established test of the ability model, namely the Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT) have been reported.2-5  The relationship between this model and age, gender and culture will now be discussed.

Emotional Intelligence and Healthcare
In a recent article we discussed the significance of EI to healthcare6 where many studies have considered its relationship with application to work tasks, clinical decision making and patient compassion, however, further research was recommended.7-12 

Emotional Intelligence and Gender 
The relationship between gender and EI has been explored at great length without consensus. In particular, there have been a number of longitudinal and multi-institutional studies involving healthcare students13 which have shown variable scores on EI and its sub-scales for males and females, as exemplified by Carr in medical students14 and Pau et al. for student dentists.15

Tsaousis and Kazi used a trait measure of EI, the Greek Emotional Intelligence Scale (GEIS), and noted differences between males and females.16 Females scored higher in expression and recognition plus caring and empathy scales, but males scored higher on control of emotions. Similarly, females scored significantly higher than males across all of the dimensions of the ability model.17 This suggests some commonality across the two quite different (Trait and Ability) models. Yet in the data published by Petrides in the trait EI questionnaire’s technical manual,1 males scored more highly on Global EI and the factors of Self-Control (traits pertaining to the regulation of emotions and impulses) and Sociability (traits pertaining to the interpersonal utilisation and management of emotions) (all p≤0.01), with females scoring more highly on Emotionality (traits pertaining to the perception and expression of emotions) (p≤0.01). Wellbeing (traits pertaining to dispositional mood) differences were not significant, however, it was noted that the effect size of the Global EI was small (Cohen’s d=0.22). There was also a caveat in the manual which stated that ’..this difference may vary as a function of the constitution of the sample.’ The EI and gender data presented in the manual is based on a sample of 1,666 subjects (Female n=907, Male n=759). 

Self-report EI instruments have been reported to be biased by gender stereotypes, with females generally considering other females to be higher in EI, with similar results for male–to-male stereotypes.18  This study of 260 undergraduate students rated a number of EI traits as being more typical for either men or women and while this study asked students to peer rate EI competencies, it has been suggested that the addition of self-ratings of their own EI would have provided an interesting comparison.18  Overall, there is little consensus regarding the role of gender upon EI and this study further explores this issue.  

Emotional Intelligence and Age
Two key questions require consideration when investigating the relationship between age and EI, these are the stability of the construct over time and whether at particular stages of life there are particular increases or decreases in EI.

The technical manual for the trait EI questionnaire describes the relationship between EI and age in the following way: ‘Trait EI self-perceptions are likely to remain relatively stable across the life-span’ (p20) but notes that major life events or conscious effort on the part of the individual might change a person’s EI profile.1 This later point is supported by changes brought about by educational intervention studies.19 It has also been suggested that elements of the ability model can develop with age, can change throughout life and can be improved through training and remedial action.20 However, other studies have shown there is no significant relationship between age and EI, with some even suggesting a negative relationship.17

Derksen, Kramer and Katzko, who used the trait EI concept as measured with Barr-On’s EQ-I, offered data to support the notion that EI peaks between 35 - 44 years and drops off as one progresses into old age, however, further research is needed to help illuminate this relationship between EI age and time.21

Emotional Intelligence and Culture
Differences in cultures, beliefs and values can affect emotion perception, expression, and regulation.22 These are key features of many EI models and evidence is emerging of differences in EI between cultures, with Ang et al23 suggesting a person considered emotionally intelligent in one culture may not necessarily be considered so in an alternative culture. Both social and cultural learning may impact on EI.18   

A small number of studies have attempted to measure EI within culturally diverse student groups, primarily between Western (United States of America) and Asian cohorts.24-26  These studies indicate that significant differences in EI exist between US and Asian students, with Asian students scoring lower. Margavio et al.27 extended these findings and determined that EI scores of graduate American students were statistically higher than for graduate Chinese students, however, the same distinct trend was not reported for undergraduate cohorts.  They also compared ‘non-traditional’ (>23 years of age) versus ‘traditional’ (17-22 years of age) Chinese students and found significantly lower EI scores in the ‘non-traditional’ group.27 Furthermore, students who were able to incorporate international studies as a mechanism for education on cultural diversity had higher EI scores than those who did not.  

Lee and Kwak28 discussed EI in the Korean culture and, during the development of a Korean EI scale, identified the uniquely Korean emotion of Jeong. This can be deﬁned as a very deep feeling of intimacy found in interpersonal relationships,29 yet can be found between Koreans who might love or hate each other, hence a good example of a unique cultural feature related to EI.

Further evidence of cultural differences impacting EI can be found in the hospitality and leisure industry.30 The authors studied EI levels in hospitality management undergraduate students with Western and Eastern cultural backgrounds using a self-report measure. Signiﬁcant differences existed between the EI levels of hospitality students from Western and Eastern cultures. Speciﬁcally, students from Eastern cultural backgrounds scored signiﬁcantly lower than their Western counterparts in overall EI, as well as all subtest EI scores of Emotional Insight Into Self, Goal Orientation and Motivation, Ability to Express Emotions, Social Insight and Empathy.30 Furnham31 suggested that Asian university students tend to show greater humility in their self-estimations of overall, verbal and cultural intelligence compared to American and British students.  Indeed Matsumoto and Hwang32  discussed more universal emotional domains versus more culture-specific domains. With regard to the countries in the current study, a recent poll of over 140 countries ranked people in Hong Kong as being less emotional than people in Australia, Ireland and UK, but the least emotional in the entire survey were people from Singapore.33 

Lopez-Zafra and Gartzia18 recommended cross-cultural analyses when considering gender in EI as self-report scales may be biased by an individual’s willingness to describe themselves based on cultural stereotypes and socially desirable norms. This would suggest that there are differences in EI between different cultures as measured using various EI concepts and measurement tools but further research is required to investigate this difference.

The aims of this study were to identify any gender, age or culture differences in trait EI scores across all domains (Global EI, Wellbeing, Self-Control, Emotionality and Sociability) between student radiographers across four countries. The specific objectives were to:
	establish whether gender influences the trait EI scores of radiography students across the four institutions;
	establish whether age influences the trait EI scores of radiography students across the four institutions;
	explore EI differences between the four institutions and countries.




Methods
Design
Data were collected from the start of the first academic semester across diagnostic radiography and radiation therapy programmes in four international institutions:  the Xxxxxxxxxx xx Xxxxxxxxx (XxX), Xxxxxxxxx Xxxxxxx Xxxxxx (XXX), The Xxxx Xxxx Xxxxxxxxxxx Xxxxxxxxxx (The XXXX) and the Xxxxxxxxxx xx Xxxxxx (XXXX) (see Table 1). Data collection in XxX, XXX and The XXXX took place in September / October 2012 and March 2013 in XXXX, representing the start of their academic years. Country of origin was used as a proxy for culture after examining the student groups in each university which contained students predominantly from that country.

Participants 
A short presentation was given to all incoming first year students (n=485) in each institution prior to their anticipated participation, in order to explain the purpose of the research study. An email invitation was sent to eligible students in each institution along with information detailing the purpose of the project, the web-link to the online questionnaire and an invitation to volunteer for the project. Students confirmed their consent to participate in the study by voluntarily accessing and then completing the questionnaire. In total 281 students across the four institutions participated in the study a rate of 57.9%. The respective response rates per country were 75% (n=69; XxX), 82.5% (n=33; XXX), 62.5% (n=120; The XXXX) and 36.7% (n=59; XXXX). 

Data Collection Instrument
The online questionnaire captured demographic data including gender, age, programme type and utilised the published and validated short form of the trait EI questionnaire (TEIQue-SF).1 The TEIQue-SF is a 30-item questionnaire which yields scores on Global EI and its four factors (Wellbeing, Self-Control, Emotionality and Sociability). For each item a Likert scale was presented ranging from 1 (completely disagree) through 7 (completely agree). The entire online survey took approximately 10-15 minutes to complete. 

Ethical Approval
The study received ethical approval from each participating institution according to the local requirements of each country. Ethical principles of confidentiality, data protection and informed consent were adhered to in accordance with the requirements for each jurisdiction.

Statistical Analyses
For each analysis, the Global EI score plus the four factors were used. Gender differences were first tested using the Mann Whitney U test and then Analysis of covariance (ANCOVA) was used to adjust the analysis for potential age influences. Spearman’s rank correlation was used to assess the association between Global EI and its four factors with age. Differences between countries were assessed using Analysis of variance (ANOVA) and post hoc testing was done using Mann-Whitney U test.  






















Results
Emotional Intelligence Score and Gender
Table 2 presents the influence of gender on Global EI along with its four factors, namely Wellbeing, Self-Control, Emotionality and Sociability. Age is an influencing factor in EI measures and thus both unadjusted and adjusted analyses are shown. Partial completion of questionnaires by some students resulted in variation in sample sizes across the Global EI and factor scores.

Emotional Intelligence Score and Age
Spearman’s rank correlation coefficients for age versus Global EI along with its four factors namely Wellbeing, Self-control, Emotionality and Sociability based on all participants, females and males are presented in Table 3. The strongest correlation identified was for Global EI in female participants (R = -0.14).

Comparison between Countries
Table 4 presents the differences for Global EI along with its four factors between countries. Post-hoc Mann-Whitney tests were used to further investigate statistically significant differences for Global EI (p = 0.02), Wellbeing (p = 0.002) and Sociability (p = 0.003) (Table 5). This demonstrated that the Hong Kong scores were most likely to influence the statistical significant differences.










Discussion
The first objective of this study was to establish whether gender influences the trait EI scores of radiography students across the four institutions. In particular to establish whether male students would score higher than female students for Global EI, Self-Control and Sociability but lower than female students for Emotionality, in keeping with statistically significant gender differences identified by Petrides for the norm data.1  

As shown in Table 2, the Global EI scores for male radiography students, across all four institutions, were significantly higher (mean = 4.98) than for female students (mean = 4.82) which concurs with the norm data.1 Scores for Sociability (females = 4.59; males = 4.77) were also as expected, however, this difference was not statistically significant. The factor scores for Self-Control (females = 4.72; males = 4.50) were significantly different to those expected, with females scoring more highly than males, as were the factor scores for Emotionality (females = 4.88; males = 5.16) where Petrides1 identified significantly higher scores for females for the norm data. This might be due to the constitution of the group as Petrides suggests. Those males applying for and entering what is a traditionally female dominated profession in Australia, Ireland and the UK (in Hong Kong male students make up approximately two-thirds of the student body as shown in Table), might have different characteristics than the general population, and hence differences in their factor scores. Another possible explanation is that students might have completed the self-report questionnaires according to profession-based expectations and stereotypes.18

Our findings support those of Ogunyemi et al.34 who reported that in a cohort of similar age and gender mix to our study, male medical students had higher EI scores than females using the emotional intelligence quotient (EQ) Appraisal Survey.  However caution needs to be exercised here as these are two different appraisal tools based on different concepts of measurement.

The second objective of this study was to establish whether age influences the trait EI scores of radiography students across the four institutions. No association between age and EI scores was found (see Table 3). This is not unexpected as this trait EI model suggests that EI remains relatively stable over the lifetime and these data provided evidence to support this across the ages in the sample. This finding is in keeping with our recent work comparing EI in student and qualified radiographers where we also discussed this stability of the trait EI model throughout the lifespan6 with only ‘significant life events’ or effective EI education likely to bring about changes.1,5 However, this was a cross-sectional study, so longitudinal data are necessary to confirm this finding. Further research is required using this EI measure and tracking subjects’ EI development across their lifespan. It was also not possible for individual cohorts such as the Masters students to be evaluated separately due to the limited numbers in these cohorts. Our early data supports findings by others that EI is not greatly altered by age17 although there is some suggestion that the ability model shows greater changes with age20 than the trait model. In a recent, multi-institutional study on EI of resident (senior house officer) physicians across multiple specialities, McKinley et al.35, who also used the trait emotional intelligence questionnaire, found that age had a statistically significant positive predictive relationship with Global EI scores. They suggested that the increases identified in Global EI with age may represent the accumulation of another year of life experience / experiential learning. These findings were in keeping with an earlier study of Taiwanese consultant physicians which also demonstrated age-related increases in EI based on the ability model of EI.36

The final objective of this study was to explore EI differences between the four institutions and countries. Significant differences were identified between countries for Global EI (p≤0.05) and two of the four factors namely; Wellbeing and Sociability (p≤0.01) (see Table 4). The source of these differences came from Hong Kong participants (see Table 4). Hong Kong students differed from UK and Irish students on Global EI and both significant factors and from Australian students on one of the significant factors (Wellbeing). This indicates that Hong Kong students’ self-perceptions of their EI appear to differ from other countries. This is consistent with other authors who have found cultural differences based on EI between Western and Eastern cultures.28,30 The direction of the differences is consistent with findings of other authors27,30 with Eastern culture students scoring lower than western culture students. 

Shao, Doucet and Caruso37 suggested that measuring EI across cultures using the ability model should be challenged as it is based on the assumption that the general population in different countries / cultures have the same level of knowledge about emotion as in the United States, who they labelled as the ‘emotions experts’. They found the ability to perceive emotions to be universal across cultures whilst emotional understanding and self-regulation of emotions were found to be more culture-specific.

Statistically significant differences between Hong Kong students and Irish and UK student groups for Global EI, Wellbeing and Sociability could perhaps confirm that individualistic cultures, such as Ireland and the UK, would have higher estimations of their Wellbeing and make better use of their emotions in interpersonal situations than collectivist cultures, such as China and Hong Kong. The UK versus Hong Kong comparison (Tables 4 and 5) replicate the findings of Gokcen et al.38 who found that British participants scored higher than Hong Kong participants in terms of Global EI and the four factors. Gokcen et al. go on to discuss the fact that individuals from Western cultures are more likely to perceive themselves in a positive fashion whereas those from Eastern cultures are more likely to focus on negative, self-relevant information.38 

A possible factor leading to no significant difference between Australian and Hong Kong students may be the culturally diverse nature of the Australian student cohort, with large numbers of students of East and Southeast Asian origin. A limitation of the current study arises from the inability to accurately categorise students within each of the programmes based on their individual cultural background and ethnicity. While we were aware of the cultural diversity of the Australian cohort, many of the students of East and Southeast Asian background would be second and third generation and thus consider themselves Australian.

When both gender and country are considered (see Table 2) differences in scores between females and males were not found to be statistically significant for students in Australia and Ireland. Interestingly, male Hong Kong students were the only cohort of male students where the Self-Control scores mirrored those of the Petrides1 norm data i.e. with males scoring statistically higher than females. Some unexpected findings for the UK students were the higher scores for females for Global EI, Self-Control and Sociability when compared to this norm data.

Differences between diagnostic and therapy disciplines have been studied previously in large cohorts in both UK and Australian radiographers7,8 and no differences have been found suggesting homogeneity for this EI measure. Therefore we did not explore disciplinary differences in this study.































Conclusion
In this study we explored the impact of gender, age and culture on trait EI between first year student radiographers. While the overall Global EI and Sociability scores of the first year radiography students were in keeping with the published norm data, the Self-Control and Emotionality scores did not follow the gender-based norms for our cohort. While age was not found to correlate with trait EI scores, we would anticipate changes in scores across some of the factors as we follow these cohorts of students longitudinally through their programmes. By comparing four countries in our study, we have provided further evidence to support the findings of other groups who have discussed the impact of culture on EI, where Western cultures generally score higher across different measures of EI. The ongoing longitudinal study aims to identify any changes in EI during the programmes, to explore the relationships between EI and assessment performance, and to explore the potential impact of EI-related activities within the programmes on EI scores.
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Table 1. Study cohorts across the four institutions
Programme type	Xxxxxxxxxx xx Xxxxxxxxx	Xxxxxxxxxx xx Xxxxxx	The Xxxx Xxxx Xxxxxxxxxxx Xxxxxxxxxx	Xxxxxxxxxx Xxxxxxx Xxxxxx	Totals
Undergraduate ProgrammesProgramme duration (student numbers)
Diagnostic	3 year (n=47)	3 year (n=89)	3 year (n=81)4 year (n=83)	4 year (n=40)	340
Therapy	3 year (n=32)	None	3 year (n=15)4 year (n=13)	None	60
Graduate Entry Masters ProgrammesProgramme duration (student numbers)
Diagnostic 	None	2 year (n=51)	None	None	51
Therapy	2 year (n=13)	2 year (n=21)	None	None	34
Totals	92	161	192	40	485












Table 2. Differences between the Global EI scores and the four factors for gender
	Females	Males		
	Mean (Standard Deviation)	Significance (p-value)Unadjusted Analysis	F-statistic (Significance (p-value))Analysis adjusted for age
1. All Countries and Programmes combined; females (n=173), males (n=108)
Global EI	4.82 (0.65)	4.98 (0.63)	0.049*	F = 4.03 (0.046)
Wellbeing	5.01 (1.01)	5.37 (0.89)	0.003**	F = 10.9 (0.001**)
Self-Control	4.72 (0.69)	4.50 (0.79)	0.02*	F = 6.05 (0.01*)
Emotionality	4.88 (0.78)	5.16 (0.75)	0.004**	F = 8.72 (0.003**)
Sociability 	4.59 (0.83)	4.77 (0.82)	0.12	F = 2.92 (0.09)
2. Australia; females (n=50), males (n=9)
Global EI	4.87 (0.86)	5.04 (0.74)	0.45	F = 0.31 (0.58)
Wellbeing	5.11 (1.31)	5.44 (0.97)	0.55	F = 0.66 (0.42)
Self-Control	4.84 (1.27)	4.70 (0.92)	0.61	F = 0.12 (0.73)
Emotionality	4.93 (0.77)	5.14 (0.82)	0.31	F = 0.41 (0.52)
Sociability 	4.43 (1.14)	4.78 (0.86)	0.30	F = 0.64 (0.43)
3. Ireland; females (n=24), males (n=9)
Global EI	4.97 (1.03)	5.03 (0.64)	0.86	F = 0.08 (0.78)
Wellbeing	5.52 (1.57)	5.51 (0.81)	0.41	F = 0.01 (0.91)
Self-Control	4.63 (0.95)	4.37 (0.82)	0.65	F = 0.31 (0.58)
Emotionality	4.85 (1.05)	5.18 (0.75)	0.27	F = 0.62 (0.44)
Sociability 	4.80 (1.40)	4.85 (0.79)	0.89	P = 0.06 (0.81)
4. HKPU; females (n=44), males (n=76) 
Global EI	4.74 (0.59)	4.78 (0.55)	0.74	F = 0.19 (0.67)
Wellbeing	4.89 (0.88)	5.06 (0.72)	0.25	F = 1.87 (0.17)
Self-Control	4.65 (0.59)	4.79 (0.63)	0.04*	F = 5.28 (0.02*)
Emotionality	4.90 (0.77)	5.11 (0.68)	0.23	F = 1.46 (0.23)
Sociability 	4.46 (0=68)	4.54 (0.66)	0.71	F = 0.22 (0.64)
5. UoL; females (n=55), males (n=14)
Global EI	5.09 (0.47)	5.05 (0.54)	0.87	F = 0.05 (0.82)
Wellbeing	5.25 (1.05)	5.46 (0.92)	0.29	F = 1.62 (0.21)
Self-Control	5.08 (0.36)	4.45 (0.73)	0.004**	F = 8.36 (0.005**)
Emotionality	4.75 (0.71)	5.20 (0.74)	0.03*	F = 4.52 (0.04*)
Sociability 	5.21 (0.60)	4.91 (0.90)	0.18	F = 1.51 (0.22)
* p≤0.05, **p≤0.01






















Table 3. Association between the Global EI scores and the four factors for age
	Correlation coefficient
All combined (n=281)
Global EI	R = -0.03
Wellbeing	R = -0.009
Self-Control	R = -0.07
Emotionality	R = -0.03
Sociability	R = -0.03
Females (n=173)
Global EI	R = -0.14
Wellbeing	R = -0.07
Self-Control	R = -0.12
Emotionality	R = -0.13
Sociability	R = -0.13
Males (n=108)
Global EI	R = 0.05
Wellbeing	R = 0.05
Self-Control	R = -0.03
Emotionality	R = 0.05
Sociability	R = 0.04








Table 4. Differences in the Global EI scores and the four factors by country of origin
Country	Mean score	F-statistic (DoF) 	Significance (p-value)
Global EI
Australia Ireland Hong Kong UK 	5.015.014.755.05	F3, 268 = 3.24	0.02*
Wellbeing
Australia Ireland Hong Kong UK 	5.395.534.945.42	F3, 279 = 4.93	0.002**
Self-Control
Australia Ireland Hong Kong UK 	4.724.434.574.59	F3, 279 = 2.05	0.11
Emotionality
Australia Ireland Hong Kong UK	5.115.094.985.11	F3, 275 = 0.35	0.79
Sociability
Australia Ireland Hong Kong UK 	4.734.824.494.98	F3, 278 = 4.66	0.003**
* p≤0.05, **p≤0.01



Table 5. Post-hoc comparisons of Global EI scores, Wellbeing and Sociability between countries 
Mean difference(p-value)	Australia - Ireland	Australia – Hong Kong	Australia - UK	Ireland - Hong Kong 	Ireland - UK	Hong Kong - UK

Global EI	0 (0.99)	-0.26 (0.07)	0.04 (0.71)	0.26 (0.04)*	-0.04 (0.65)	-0.30 (0.006)**
Wellbeing	-0.14(0.44)	0.45(0.04)*	-0.03 (0.91)	0.59(0.001)**	0.11 (0.26)	-0.48 (0.02)*
Sociability	-0.09 (0.11)	0.24 (0.08)	-0.25 (0.17)	0.33 (0.02)*	-0.16 (0.3)	-0.49 (0.001)**
* p≤0.05, **p≤0.01
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